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Network measures showed correlation with cognitive performance in alpha band. Non-demented Parkinson's disease subjects showed increased local integration. Demented Parkinson's disease subjects showed network disconnection. a b s t r a c t
Objectives:
To determine what differences exist in graph theory network measures derived from electroencephalography (EEG), between Parkinson's disease (PD) patients who are cognitively normal (PD-CN) and matched healthy controls; and between PD-CN and PD dementia (PD-D). Methods: EEG recordings were analyzed via graph theory network analysis to quantify changes in global efficiency and local integration. This included minimal spanning tree analysis. T-tests and correlations were used to assess differences between groups and assess the relationship with cognitive performance. Results: Network measures showed increased local integration across all frequency bands between control and PD-CN; in contrast, decreased local integration occurred in PD-D when compared to PD-CN in the alpha1 frequency band. Differences found in PD-MCI mirrored PD-D. Correlations were found between network measures and assessments of global cognitive performance in PD. Conclusions: Our results reveal distinct patterns of band and network measure type alteration and breakdown for PD, as well as with cognitive decline in PD. Significance: These patterns suggest specific ways that interaction between cortical areas becomes abnormal and contributes to PD symptoms at various stages. Graph theory analysis by EEG suggests that network alteration and breakdown are robust attributes of PD cortical dysfunction pathophysiology. Ó 2016 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Lewy-type synucleinopathy (LTS) is established to be prominent in the cerebral cortex at mid and later stages of Parkinson's disease (PD). Alzheimer's disease (AD) pathology and vascular lesions are also present in a portion of cases. Functional imaging and quantitative electroencephalography (QEEG) studies have revealed physiologic dysfunction of widespread cortical areas. However, the manner in which cortical or subcortical pathology disrupts interaction within and between cortical areas has received little study and remains to be established. An example of the importance for understanding PD cortical dysfunction is the concomitant cognitive decline that results in dementia for about 80% 
